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REMARKS \ 

Claims 1-11 and 38-50 are currently pending. Claims 12-37 have been 
withdrawn from consideration. Claim 6 has been ginended to recite "peroxide" anion 
which is used to generate and release ozone gas. Support for the amendment can be 
found throughout the application, including page 13, lines 11-12. 

Applicant acknowledges that during a telephpne conference on June 6, 2003, a 
provisional election was made with traverse to prosecute the Invention of Group i, 
claims 1-11, and 38-50. While an election was algp made as to species, the ejection 
recited in the office action dated September 16, 2oi33 is incorrect. There it is said that 
the applicant elected the following species: energy activated catalyst - metal oxide, 
solid containing anions = hypochlorite salt, electroppagnetic energy = light, and gas 
generated = chlorine. As a result of the election, claims 1 1 and 50 were also withdrawn 
from examination in the office action. 

However, the applicant respectfully submits lhatthe actual species election 
made via telephone on June 6, 2003 was as follows: energy activated catalyst = metal 
oxide, solid containing anions = chlorite salt, electromagnetic energy = tight, and gas 
generated = chlorine dioxide . Since claims 1 1 and|50 include these species, claims 11 
and 50 are not withdrawn from consideration and should be examined as part of Group 
I. As such the patentability of claims 1 1 and 50 is addressed throughout this response. 

A, The Claimed Invention ; [ 

The pending independent claims 1 and 8 of jthe present invention are 
composition claims directed to electromagnetic energy-controlled generation and 
release of a gas. The pending independent claims! 39 and 46 are composition claims 
directed to the light activated photocatalytic-controliled generation and release of a gas. 
All claims involve activation of some fonm of electromagnetic enerav catalyst (&.a.. 
photocatalvst) to oxidize or react an anion to gener|ate and release a gas . 
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As defined in the applrcation, electromagnetijj energy consists of an energy 
source that provides a photon having energy in excess of the band gap of the energy- 
activated catalyst (page 18, lines 32 - page 19, line ^ of the specrflcation). Preferred 
electromagnetic energy sources are disclosed to bej sunlight, fluorescent light, and 
ultraviolet light. It is believed that when exposed to Electromagnetic energy, the catalyst 
absorbs a photon having energy in excess of the b^jnd gap. An electron is promoted 
from the valence band to the conduction surface of jihe energy-activated catalyst where 
they can react. An anion is oxidized by the activated catalyst surface when an electron 
is transfenred from the anion to the valence band hole, forming the gas (page 11, lines 
1-10). ■ 

B. Rejection under 35 U.S.C. $102 over Hancoqk U.S. Patent No. 5.772.897 

Reconsideration is respectfully requested of l(he rejection of claims 1-11 and 38- 
49 as being anticipated by Hancock U.S. Patent Npl 5,772,897 or Yoshida U.S. Patent 
No. 6,306,352. It is said that Hancock teaches usin^ a porous support impregnated 
with metai oxides, such as copper and zinc oxides, yvhich is placed in an aqueous 
medium with sodium hypochlorite to oxidize a pollutant to carbon dioxide. Although it Is 
admitted in the office action that Hancock "does notldirectiy disclose the use of 
electromagnetic energy, such as light, to activate the metal ox!de(s),'' this was "deemed 
to be moot since applicant's invention is drawn to a composition not to a method of 
activating the composition." 

Hancock teaches a catalytic oxidation proceiss in an aqueous medium 
compristng adding an oxidizing agent to the aqueogls medium and passing the mixture 
through a fixed bed of a particulate catalyst. The oj^idizing agent is decomposed by the 
catalyst with the evolution of oxygen (col. 2, lines iei-29). Hancock does not describe 
activation of a catalyst by electromagnetic energy aihd oxidation or reaction of anions to 
generate and release a gas as required in the present claims. Therefore, claims 1-1 1 
and 38-60 are not anticipated by Hancock. IVIore specifically, Hancock describes 
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decomposition of organic matter to form carbon dip^ide and water (col. 3 line 20 - 32). 
For example, in Hancock's Example 4, benzoic acjd and sodium hypochlorite react to 
fomn carbon dioxide, water, and sodium chloride, parbon dioxide is generated by the 
decomposition of organic matter, not by the oxidatiipn or reaction of anions to generate 
a gas. Such decomposition reactions were addressed by appticants in the background 
of the subject application at p. 1 , lines 20-29, wheroin it is stated that "[cjarbon dioxide 
is generated by the decomposition of organic matter, not by the oxidation of anions." If 
the anions described by Hancock were energy actjvated so that they oxidized or 
reacted to form a gas, as in the present claims, thep the peroxide would form ozone, 
not oxygen, and the hypochlorite would fonm chlorjne, not carbon dioxide. 

Moreover. Hancock teaches away from thelelaimed composition which 
generates and releases a gas. Hancock avoids g^5 evolution from his aqueous 
medium since it wastes oxidizing agent needed for the decomposition reaction (col. 1 , 
lines 56 -59; col 4, lines 1-5). Hancock also does pot describe a composition including 
both the catalyst and the anions. Rather, Hancoc^^matntains the catalyst separate from 
the aqueous medium containing the anions, and v^arns that leaching of the catalyst 
from the support into the aqueous effluent is undekirable (col. 4, lines 6-1 1 ). Not only 
does Hancock fail to describe anions capable of ge^nerating a gas or a gas-releasing 
composition, but he also fails to teach a compositjpjn comprising both the catalyst and 
the solid or solid-containing suspension containing [the anions. 

Furthermore, it is improper to characterize tHe "capable of statements in the 
claims as moot, since those functional limitations (ifjeflne the scope of the invention. "A 
functional limitation must be evaluated and consid^^red, just tike any other limitation of 
the claim, for what it fairly conveys to a person of p/'dinary skill in the pertinent art in the 
context in which it is used." MPEP 2173.05(g). Ta a person of ordinary skill in the art, 
the claimed catalysts jn the present invention are jimited to those "capable of being 
activated by electromagnetic energy" or "capable pf being activated by tight." According 
to MPEP 2173.05(g) and in re Barr, 444 F.2d 588, ' 



595 (CCPA 1971), a functional 
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limitation is ''perfectly acceptable" as long as it setsj' definite bountiahes on the patent 
protection sought" The applicant submits that the fiinctional limitations set forth in the 
present invention set definite boundaries on the prqtectlon sought in requiring energy 
activation for the generation and release of the gasl 
incumbent on the Examiner to provide some ration^ « 
not considered to set definite boundaries on the patent protection sought. 

If the Office ts asserting that the composittori described by Hancock is the same 
as the applicant's composition, except for function jijot explicitly disclosed by Hancock 
{i.e., the function of the applicant's invention is inh^ijent in the prior art composition), the 
Office must provide a rationale or evidence showing the function is necessarily present 
and would be so recognized by one skilled in the a|l|. It is incumbent on the Examiner 
to provide "a basis in fact and/or technical reasoniri| to reasonably support the 
detenmination that the allegedly inherent characteristic necessarily flows from the 
teachings of the applied prior art." MPEP § 2112; j^x parte Levy, 17 USPQ2d 1461, 
1464 (Bd. Pat. App. & Inter. 1990) (emphasis in original). One skilled in the art would 
not have expected the anions of Hancock to generate and release a gas upon energy 
activation. Rather, one skilled in the art would havfe expected the decomposition 
reaction as described by Hancock. If inherency is isjlleged as a basis for this rejection, 
the Examiner has not articulated a proper basis foif Ihis rejection which is contrary to the 
law and Office policy. 

As noted above, claims 11 and 50 are not withdrawn and are pending. These 
claims are not anticipated by Hancock for the reasons presented above. Furthenmore, 
these claims require the presence of either cblorit^^ nitrite or peroxide anions and 
generation and release of either chlorine dioxide, rji trogen oxide or ozone. Although 
Hancock describes peroxide, he does not discloses generation and release of chlorine 
dioxide, nitrogen oxide or ozone. Therefore, clainnjs 1 1 and 50 are not anticipated by 
Hancock. Applicants submit that these claims are; allowable even if the Examiner 
continues to deem other portions of the claims mqot. 
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C. Rejection under 35 U.S.C. ^102 over Yoshifi|a U.S. Patent No. 6.306.352 

It is said that Yosliida teaches oxygen-generating materials containing carbon 
dioxide absorbers and that the present claims are^istnticipated over a composition 
comprising sodium carbonate hydrogen peroxide ^jiduct, manganese dioxide and 
activated alumina as described in Example 24. A^^in, the description of the claimed 
catalysts as being "capable of being activated by ^Ifectromagnetic energy" or "capable 
of being activated by light" and of the claimed anicjr^s as being "capable of being 
oxidized or reacted to generate at least one gas" Hits been deemed moot 

Yoshlda '352 teaches an oxygen-generating material which is prepared by 
packaging solid peroxide and peroxide decomposjiton catalyst with a moisture- 
penmeable material. The oxygen generating mater als of Yoshida generate oxygen by 
coming in contact with water or moisture {col. 8, liri^s 6 - col. 9. line 6). Like Hancock, 
Yoshida describes moisture activated decompositbn. not energy activated oxidation or 



father, Yoshida*s solid peroxide 
t^xygen. Yoshida also includes a 



reaction of anions to generate and release a gas. 
decomposes in the presence of water to generate c 
decomposition catalyst to catalyze the decompositibn of hydrogen peroxide into water 
and oxygen gas. If the decomposition described Yoshida were energy activated, as 
in applicant's composition, then Yoshida's composition would produce ozone, not 
oxygen. jf 

As stated in section C above, it is improperjtp characterize the "capable of 
statements in the claims as moot, since those funi^ional limitations define the scope of 
the invention. If this rejection Is maintained, it is irjeumbent on the Examiner to provide 
some rationale as to why these limitations are notl(fonsidered to set definite boundaries 
on the patent protection sought. Also if inherency p alleged as a basis for this 
rejection, the Examiner has not articulated a prop|' basis for this rejection which is 
contrary to the law and Office policy. 

Yoshida '352 or Hancock do not teach, suggest, or provide any motivation to 
generate a gas from an anion through electromagjibttc energy-activated catalysis as 
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Claims 1 1 and 50 are pending and are not 
reasons presented above. Furthermore, these 
chlorite, nitrite or peroxide anions and generation 
nitrogen oxide or ozone. Although Yoshida descritj^s 
generation and release of chlorine dioxide, nitrogefji 
1 1 and 50 are not anticipated by Yoshida '352, Appjlicants 
allowable even if the Examiner continues to deem 
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'ji^shida or Hancock would have 

compositions of the claimed 



! claims 



1 atd 



arfticipated by Yoshida '352 for the 
require the presence of either 
release of either chlorine dioxide, 
peroxide, he does not disclose 
oxide or ozone. Therefore, claims 
submit that these claims are 
portions of the claims moot. 



Other f 



D. Rejection under 35 U.S.C. over Zhanq^ 



J.S. Patent No. 5.783. 1Q5 or 



Yoshida U.S. Patent No. 5.898.126 

Reconsideration is respectfully requested of 
42 and 44-49 as being anticipated by Zhang U.S 
Patent No. 5,898,126. It is said that Zhang 
that comprise a transition metal oxide catalyst, a 
etc. Again, the description of the claimed catalystgi 
by electromagnetic energy" or "capable of being 
anions as being "capable of being oxidized or reai 
been deemed moot. 

Zhang teaches a breathable oxygen gas 
substantially carbon-free tin as fuel and rheologicaj 
catalyst and an oxygen source consisting of alkali 
oxidation of the gas-producing anions is thermally 
combustion of tin (coL 5, line 65 through col. 6, Iin0 
firing a percussion primer which then initiates tin 
the oxidation of the oxygen source thereby reieasirii 



^fi1 he rejection of claims 1-5, 7-1 1 , 38- 
P;3tent No. 5,783.105 or Yoshida U.S. 
teachep oxygen generating compositions 
nrt€ tal fiiel, an oxygen source material, 
as being "capable of being activated 
activated by light" and of the claimed 
ictijd to generate at least one gas" has 
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Mfvated through the ignition and 
B). An ignition pellet is Ignited by 
oQinbustion that thermally catalyzes 
oxygen gas. Such use of metal 
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oxides as thermally activated catalysts for tlie oxiclation of inorganic anions provide 

uncontrolled, irreversible, rapid and voluminous os^ygen gas release for use in aircraft 

oxygen generators. Zhang does not describe the ij$e of the transition metal catalysts 

as electromagnetic- or photo-catalysts to initiate controlled generation and release of a 

gas. Zhang does not teach, suggest, or provide arjy motivation to generate a gas from 

an anion through electromagnetic energy-activatefjl catalysis as claimed in the present 

invention. No disclosure in Zhang would have moti/ated the sl<iiled person to make the 

energy-activated compositions of the claimed invention, 

Yoshida '1 62 is re!ied upon by the Office as caching air bag generating 
compositions that comprise a nitrogen containing o ganic compound, an oxygen 
generating compound, and a catalyst. Again, the t ascription of the claimed catalysts 
as being "capable of being activated by electromag letic energy" or "capable of being 
activated by light" and of the claimed anions as bejiig "capable of being oxidized or 
reacted to generate at least one gas" has been de^Vned moot. 

Yoshida '162 teaches an air bag gas-gener^i ing composition comprising an 
azodicarbonamide, an oxo halogen acid salt and a titrate. The gas generation 
mechanism involves the thennal activated oxidatioi of an organic compound containing 
nitrogen by an oxo halogen salt or nitrate to provide gas release for use in automotive 
air bags (col. 3, lines 6-27). An ignitor is electrically detonated to thermally oxidize the 
organic compound thereby releasing nitrogen gas. I (Addition of metal oxide is taught as 
a combustion control catalyst to adjust buming vel(|) ;ity (coL 5, lines 30-45). Although 
Yoshida's composition may include a metal oxide, jt serves as a combustion control 
catalyst and does not catalyze oxidation or reactior| of anions to generate and release a 
gas. as in the claimed invention (col. 5. line 30 - coj. 6. line 36). The function of the 
metal oxide in Yoshida's composition is to control tjie buming velocity within acceptable 
limits, not to catalyze the oxidation reaction. j 

As stated in section C above, it is improper characterize the "capable of 
statements in the claims as moot, since those functional limitations define the scope of 
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the invention. !f this rejection is maintained, it is 
some rationaie as to why these limitations are not 
on the patent protection sought Also if inherency 
rejection, the Examiner has not articulated a propeij 
contrary to the law and Office policy. 

Claims 1 1 and 50 are pending and are not ariticipated 
for the reasons presented above. Furthermore, thte se 
either chlorite, nitrite or peroxide anions and, gener^' ion 
dioxide, nitrogen oxide or ozone. Neither Zhang nc f 
nitrite or peroxide anions and generation and reteaus 
or ozone. Therefore, claims 11 and 50 are not antiqipated 
Applicants submit that these claims are allowable 
deem other portions of the claims moot. 
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inctjmbent on the Examiner to provide 
ctjnsidered to set definite boundaries 

alleged as a basis for this 
' jasis for this rejection which is 



Rejection under 35 U>S.C. over Cawlf|€ld et al U.S. Patent No. 5.411.643 



P. 17 



by Zhang or Yoshida *1 62 
claims require the presence of 
and release of either chlorine 
Yoshida '162 disclose chlorite, 
of chlorine dioxide, nitrogen oxide 
by Zhang or Yoshida '162. 
if the Examiner continues to 



he rejection of claims 1-5, 7-11, 38- 
U.S. Patent No. 5,411,643. It is 
using chloric acid to separate zinc 
jre anticipated by the chorine 



Reconsideration is respectfully requested o^ 
42 and 44-49 as being anticipated by Caw!flefd et i 
said that Cawlfield teaches an Integrated process { 
oxide and manganese oxide and that these claims! 
generating aqueous compositions comprising chio tc acid, zinc oxide and manganese 
oxide. : i 

Cawlfield teaches a process for producing manganese dioxide and zinc metal by 
using chloric acid to separate zinc oxide and manganese oxide. In Cawlfield, 
manganese oxide is reacted with a molar excess c^- chloric acid to form chlorine gas, a 
solid phase containing manganese dioxide, a liquid phase containing chloric add and 



water The chloric acid dissociates into hydrogen 



[pns and chlorate ions in aqueous 



solution (col. 4, lines 39-52). If the chlorine gas h^d resulted from energy activation of 



anions, as in applicants composition, hypochlorite 
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chlorate anions as in Cawlfield, Nowliere does 
motivation to generate a gas from an anion througji 
catalysis as claimed tn the present invention. Whi| 
oxide, the purpose of Cawlfietd's process is to 
manganese oxide to produce manganese dioxide 
in Cawlfield does not serve to catalyse oxidation or 
release a gas as In the claimed invention. The 
is to serve as the basis for the production of an 
oxidation reaction. 

As stated in section C above, it is improper 
statements In the claims as moot, since those 
the invention. If this rejection is maintained, it is 
some rationale as to why these limitations are not 
on the patent protection sought. Also if inherency 
rejection, the Examiner has not articulated a propen 
contrary to the law and Office policy. 

Claims 1 1 and 50 am pending and are not 
reasons presented above. Furthermore, these o\M 
chlorite, nitrite or peroxide anions an^ generation 
nitrogen oxide or ozone. Cawlfield does not disc|o$i^ 
and generation and release of chlorine dioxide, 
claims 1 1 and 50 are not anticipated by Cawlfield. 
are allowable even if the Examiner continues to dal^m 
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Cawlfield teach, suggest, or provide any 
electromagnetic energy-activated 
Cawlfield may include a metal 

the zinc oxide and the 
id elemental 2inc. The metal oxide 
eaction of anions to generate and 
furidtion of the metal oxide in Cawlfield 
elerpental metal, not to catalyze the 



, nitijc gi 



Rejection under 35 U.S.C. ^103 over Yoshitff U.S. Patent No. 5,896.126 



Reconsideration is respectfully requested of the 
being unpatentable under 35 U.S.C. §103 over Yo$ lida 
is Said that it would have been obvious to one having 



characterixe the "capable of 
funt^jonal limitations define the scope of 
incumbent on the Examiner to provide 
jponsidored to set definite boundaries 
\p alleged as a basis for this 
basis for this rejection which is 



ifns 
rid 1 



^ijticipated by Cawlfield for the 
iS require the presence of either 
id release of either chlorine dioxide, 
chlorite, nitrite or peroxide anions 
[en oxide or ozone. Therefore, 
Applicants submit that these claims 
other portions of the claims moot. 



rejection of claims 6 and 43 as 
U.S. Patent No. 5.898,126. It 
ordinary skill in the art to use the 
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broad disclosure of Yosliida as motivation to use one of applicant's claimed anion 
species. Yoshida »126 is described in detail abov^, 

Yoshida '126 does not teach, suggest, or prcjvide any motivation to generate a 
gas from an anion through electromagnetic energy- 
present invention. Yoshida's description of therm ?! 
compound containing nitrogen by an oxo halogen iialt or nitrate to provide uncontrolled, 
irreversible, rapid and voluminous nitrogen gas release for use in automotive air bags 
would not have motivated one skilled in the art to nake the claimed invention, and 
would not have provided any guidance as to how ti J do so. 

The use of chlorite or hypochlorite would ndt have resulted In oxidation or 
reaction of such anions to generate and release chjDrine dioxide or chlorine gas as 
suggested by the Office. Therefore, even if one was motivated to substitute one of 
applicant's anions for the oxo halogen acid salt of Yoshida '126, the substitution does 
not result in the claimed Invention, 

Jn view of the foregoing, favorable reconsidel ation of pending claims 1-11 and 
38-50 is respectfully requested. 

After the examiner has had an opportunity to review this amendment, applicant 
requests a telephone interview with the examiner fcKffore another Office action is mailed 



It is believed that no fees are due in conneqiu 



however, the Commissioner detemnines a fee is dm, he is hereby authorized to charge 
said government fees to Deposit Account No. 19-l!345. 



Respectfully submitted, 



Kathleen M. Pej^j 
SENNIGER. PO; 
One Metropolftsi^ 
St. Louis, Missq^ri 
(314)231-5400 
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